Pop Promo Packet 

The promo packet contains literacy for basic problems and the new differentiation and limit 
mean. The new differentiation only removes one concept to increase the derivative power to have 
motion. The new limit mean is identified in the integral and removed for thousands of more theorems. 
The book contains a collection of every theorem that has been fixed with the limit mean. 
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Chapter 1: Basics 

Section 1.1: Arithmetic and division 

Theorem 1: Arithmetic without a variable has a function /. 

























Theorem 2: A function has four types of arithmetic addition, subtraction, multiplication and 

division. 

Definition 1: Two numbers a and b have a sum c with an addition operator symbol. 

/ = a + b 
f = c 

Definition 2: A number a that is equal to the sum c minus b has a subtraction operator symbol. 

a = c — b 

Definition 3: A number a that has a count of n has a multiplication operator symbol for the sum 

of c. 

y r = G + (2 + ‘" + Cl 
/ = n ■ a 

The multiplication operator does not have to be written. 

f = na 
f = c 

Section 1.4: Proper bracket notation for numbers 

Theorem 1: A variable x has a single bracket with no lower base that is an open point and closed 
point line segment. Point 

x] b a = ( a,b] 

Theorem 2: A variable x has a single bracket with no top base that is a closed point and open 
point line segment. 

xj b = W,b) 

Theorem 3: A variable x has a single bracket with no bases that is a completely open point line 
segment. 

x\ b a = ( a,b ) 

Theorem 4: A variable x has a pair of brackets for the difference in two line segments. 

[x] b a = b — a 

Section 1.7: Proper bracket notation for counter and addition operators 

Theorem 1: A function /(x) has open and closed bounds for a counter operator of terms g(x ) 
that has open and closed bounds. 

Theorem 2: A set of points or a list has curly brackets for a closed set. 

Definition 1: A function /(x) that has a counter operator of two closed bounds has a set of 
points from a to b that are open points. 



x = z 


f 00 la = J^gCx) 


= l g(x) = {gig), ...,g(z)} 


x = a 


Definition 2: A function /(x) that has a counter operator of an open bound and a closed bound 
has a set of open points that has one and one curly bracket. 


f{x)Y a = £ g{x) 


X — Z 

9 


= l g(x) = (g(a), ...,g(z)} 


x > a 


Definition 3: A function /(x) that has a counter operator of a closed bound and an open bound 
has a set of open points that has one closed bound and one open bound. 


f(x)ia= j^g(x) 


X < z 

9 


= l g(x) = {g(a), 


x = a 


Definition 4: A function /(x) that has a counter operator of two open bounds has a set of points 
that has two open bounds. 


f(x)\ z a = jfli(x) 


X < z 

9 


= l g(x) = (g(a),...,g(z)) 
x > a 


Theorem 3: A function /(x) has a continuous counter operator that has open or closed bounds 
for inequalities. 


Definition 5: A function /(x) has a continuous counter operator of two closed bounds has an 
open point line domain that is closed. 


/(*) la = ^g(x ) 

The closed brackets are for the inequality and all points are still open. 


x = z 


l c g(x) = [g(a),g(b)] 


x = a 


g{a) < cj (x) < g(b ) 


Definition 6: A function /(x) has a continuous counter operator of an open bound and a closed 
bound for an open and closed range. 




fM la = l c &(x) 


x = b 


l c g(x) = (g(a),g(b)] 


a 


x > a 



Definition 7: A function /(x) has a continuous counter operator of a closed bound and an open 
bound for an open and closed range. 


/M la = £ 9 M 


x < b 


= J sW = [ 0 (a).0(*)) 


x = a 


Definition 8: A function /(x) has a continuous counter operator of two open bounds has an 
open bounded range. 


/Mia = l 9 ( x ) 


X < z 

9 


= l c ff(x) = (g(a),g(b)) 


vc 
x > a 


Theorem 4: A function /(x) has open and closed bounds for an addition operator of terms g(x) 
that has open and closed bounds. 


Definition 9: A function /(x) has two closed bounds for an addition operator that has two 
closed bounds. 


/Mia = f\gW 


x = b 

= f\ g(x) 
x = a 


Definition 10: A function /(x) has one open bound and one closed bound for an addition 
operator that has one open bound and one closed bound. 


/Ml a = f\gW 


x = b 

= f\ g(x) 

a < x 


Definition 11: A function /(x) has one closed bound and one open bound for an addition 
operator that has one closed bound and one open bound. 


/Ml a = f\gW 


x < b 


= f\ g(x) 


x = a 


Definition 12: A function /(x) has two open bounds for an addition operator that has two open 


bounds. 


/Mia = f\gW 


x < b 


= f\ gW 


a < x 



Chapter 3: Mathematical literacy basics 

This chapter increases mathematical literacy for basic problems and has long division and 
number theory. 

Section 3.1: Addition operator 

The addition operator is the operator before the summation and the product. 

Theorem 1: A function is a line from a < x < b only. 

x = b 

fix) = f\ X n 
x = a 

Definition 1: The function fix ) is a point /(a) at x = a. 

x = b 

fix) = f\ x n 
x = a 

Definition 2: An addition operator has a domain that can be an inequality of x. 

x < b 

fix) = f\ x n 
a < x 

Definition 3: An alternating pattern for two functions has addition operators with inequalities. 


n x 1 < 2x 2 + 1 x x < 2x 2 + 2 

fix i) = A A gix i) + f\ Kxf) 

x 2 = 0 l 2x 2 < X-L 2x 2 + 1 < x 1 


x 1 < 1 x x < 2 


0 < x 1 1 < x 1 


= f\ gix i)+ f\ hixj + f\ gixf) + f\ hixf) +••• 


3 < x x x x < 4 


2 < x 1 3 < x 1 


Section 3.2: Counter operator and addition operator theorems 

The summation operator is identified as two operators. 

Definition 1: A function has terms of gix). 

Theorem 1: The counter operator of g(x) is the simplest operator and is the index counter only. 
It states that x = lorx = 2orx = 3 etc. 

x = n 

fix) = l gix) = gi 0 ) orgil) orgi2) ... 

x = 0 



Theorem 2: The addition and counter operator of g(x) is a function of points. 


/(*) = f\ 



= #(0) and 0(1) and 0(2) ... 


\x = ° ) 

Theorem 3: An operator can be a composite operator of another operator. 
Theorem 4: The summation is the addition operator of the counter operator. 


x = n 


fix) = ^ 9ix) = A ° l Six) 

x=0 x = 0 


Theorem 5: A continuous counter operator is an or operator for a term g(x). 

x = b 

# 

fix) = J g(x) 
x = a 

Definition 1: A point has a position on g{x) that is bounded between g(a) and g(b). 

x = b 

# 

fix) = [ gix) 
x = a 

Definition 2: A graph has a width w for the addition operator of the continuous counter 
operator of a function shifted by a. 


a = w 

fix) = A ° l c 9 ix~a) 

a = 0 


Theorem 6: A list operator is a comma and bracket operation for a function. 

n 

fix) = XI gix) = {0(O),0(l),...,0(n)} 
x = 0 


X 

fix) 

0 

gio) 

1 

9 i 1) 



n 

gin) 


Theorem 7: A changing set is a set that has a variable x. The variable 0 is the null variable. 




S(x)-S( 0 ) = {/(x),/(x-l)./(O)} 

six) = {fix), fix -1), - ,/(o)} 


Theorem 8: The addition operator of a counter operator changes open points to closed points. 


fix) = j^g(x) 


Theorem 9: A function fix) that has terms g x (x) or g 2 ix) is one of either for two open lines. 

# f 

fix) = J^giix) + ^g 2 ix) 


Definition 3: A function /(x) that has terms g 1 ix) or g 2 ix) has one addition operator for one of 
the two counter operator choices. 

fix) = f\giix) + J^g 2 ix) 


Definition 4: A function /(x) that has terms of g 1 ix) or g 2 ix) has one product or another for a 
counter operator of a product. 

fix) = in 9iix) + in g 2 ix) 


Definition 5: A function /(x,y) that has terms gix,y) has a line of the surface that is 
somewhere between y = a 2 and y = b 2 . 

y = b 2 x = 

fix,y)= l ° f\ gix.y) 
y = a 2 x = a-i 

Definition 6: A function /(x,y) that has terms gix,y) has a line on the surface that is 
somewhere between x = a x and x = b 1 . 


x = b 1 y = b 2 

fix,y)= J ° f\ gix.y) 

x = % y = a 2 


Theorem 10: A function /(x, y) that has terms g(x, y) has a countable sum of x somewhere on 
a line of y. 



F(x,y) = J ° ^ g(x, y) 
y Ax= £ 

Definition 7: A function /(x,y) that has terms g(x,y ) has a countable sum of y somewhere on 
a line of x. 



" , i 

x A y=k 

Section 3.3: Addition and counter operators for surface functions 

Theorem 1: A master symbol M is for a master operator that controls the composite operators. 
The master operator controls the counting pattern of the other operators. 


x = b 

/(x,y) = lim Am • A • A g(x,y) 

fc->oo x = a 1 1 

y = p(x) Ay = k AX = k 
x = b 

f{x,y)= A g{x,y ) 

x = a 

y = pOO 

The function is the continuous line of g{x,y ) along the path p(x). 

Theorem 2 A surface function /(x,y) has an addition operator of the terms g(x,y ) on a path of 

y = pO). 


x = b 

f(x,y)= yAy g{x, y) 

x = a 
y = p(x) 

Theorem 3: A surface function /(x, y) has a continuous counter operator for a point p along a 
path y = p(x). 


x = b 

# 

/(x,y) = ^ g(x,y ) 

x = a 
y = p(x) 

Theorem 4: A surface function /(x, y) has a point that increases on the x axis along a line y and 
then increases along a different line of y. 



y = a 


x = a 


( 


/(x,y)= j 


•c 

y = 0 


\ 


l g(x,y) 

x = 0 

\y = ° / 


Theorem 5: A surface function /(x,y) has a line of x that increases along a line of y and then 
the line of y increases from zero to a. 


y = a 


/ 


f(x,y) = f\ 
y = 0 


x = b 


\ 


f\ g(x,y ) 
r = a 

\y = ° J 


Theorem 6: A surface function /(x, y) has a line segment from x equals a to b that forms an 
area with the other line segment y equals zero to a. 


y= a x=b 

f(x,y ) = A ° A ^ x ' y ) 
y = 0 x = a 
y = 0 

The function is every point in the box region. 

Theorem 7: A surface function /(x, y) has a point that has an area that is formed from the line 
segments of x equals a to b along y = 0 to y = 0 to y = a. 


y= a x=b 

* f 

/(x,y)= k ° l 9(x,y) 
y = 0 x = a 
y = 0 

Definition 1: A surface function /(x,y) has a moving point that is two continuous counter 
operators of the terms g(x, y). 

» i 

fix, y) = k ° ^,g(Xy) 

Ay Ax 

Theorem 8: A surface function /(x, y) has a list operator that is a table for a pair of x and y. The 
table of all integer points has two addition operators of the terms g(x,y ). 



Cf{x,y)= f\ ° f\ g{x,y) 

Ay = 1 Ax = 1 


( x,y ) 

1 

2 

3 

4 

1 

Cl-y 

a 2 

a 3 

CI 4 

2 

bi 

^2 

^3 

b 4 

3 

Cl 

C 2 

C 3 

c 4 

4 

cl-^ 

d 2 

c 3 

d 4 


Section 3.4: Repeatable domains 

Addition operators increase the literacy of mathematics for simple problems. A function that has 
the possibility of more than one point for a value of x is a repeatable function. Repeatable domains are 
useful for reciprocating functions. A statistical function has several values for one x that is for various 
categories on /(x). 


Theorem 1: A repeatable domain is a set of x that has any number of values for the same point. 

xe[a, b] 

Theorem 2: A range of a repeatable domain has at least two points that have different values in 
the set S(x). 

4(AXa)) 

Points can overlap on the range. 


Definition 1: The definite function of the set 5(x) is /(x) from a to c. 

x = c x = b 

/(x) g (A) + A /i(x) 

X = a x = b 

Definition 2: A function /(x) that has a repeatable domain has two functions g{x ) and /i(x) 
with a set of points 5(x). 


x = b x = c 

f(x) = g(x) + A /l(x) 

x = a X = b 


Section 3.5: Reciprocating functions 

Definition 1: A function that has a repeatable domain can have a repeatable range. 

Theorem 1: A function has a reciprocating variable from x 1 to x 2 that is the counter operator of 
the addition operator. 




X x = X, 


0 < x < M 


x 2 = M — x, 0 < x < M 
i = 2 x = m 
x= {° F\x t 
i = 1 x = 0 
(i = 2 x M \ 

fh) = f I ° A x t \ 

Ul» = 0 / 

Theorem 2: A function has a reciprocating variable of n cycles for x x and x 2 that is the double 
counter operator of the addition operator. 

x t = x, 0 < x < M 

x 2 = M — x, 0 < x < M 

k = n i = 2k x = M 

*= i ° i ’A' 

k = 1 i = 2k - 1 x = 0 
/k = n i = 2k x = M \ 

fw=f[ i • i °nA 

\k = 1 i = 2k — 1 x = 0 ) 


Theorem 3: The inverse function of an alternating variable must have the cycle number for the 


variable. 


y = f 1 (x) for k = p 


Chapter 7: New differentiation 

Section 7.1: Horizontal derivative 

Definition 1: The slope of a function is the change in y divided by the change in x. 

y2-yi 

m =- 

x 2 x L 

Theorem 1: The derivative is the instantaneous rate of change of the function. 

. .. fi x + Ax) — /(x) fix + Ax) — /(x) 

/ (x) = hm —7 -—-= lim --- 

Ax^O (x + Ax) — X Ax^o Ax 

The derivative is the slope of a function for an x axis that does not move and to move the x axis 
without changing values the derivative is said to be the vertical rate of change only. 



Theorem 2: The derivative is the vertical rate of change only for a divisor of only delta x and the 
change to the right is the horizontal derivative. 


Definition 2: The variable does not have a function for the denominator of the derivative. 
Theorem 3: The derivative has an arbitrary horizontal velocity of v h ix) that is multiplied by 

fix). 

v(x) = v h (x)/'(x) 

The Leibniz notation is ^ for fix) and ^ for v h (x). 

dv h dy 

rW = 

Definition 3: The rate of change of /(x) at a velocity of zero is zero. 

/(x + Ax) — fix') 

fix) = lim 0 ■ —- / — = 0 

Ax ->0 Ax 

Section 7.2: Assigning a derivative 

Theorem 1: A derivative can be assigned to a function because the rate of change can be of an 
arbitrary function. 


fix) = lim 

Ax->0 


/ 2 (x + Ax) -fix) 


Theorem 2: The assigned derivative has a horizontal velocity that is solved for from the fact that 
vix) = v h ix)fix). 

Vh(x)fix) = fix) 
r ^ /2 ' (x) 

v ^ x)= m 

Theorem 3: A function fix) with an assigned derivative fix) for fix) has a point with motion 
on the graph of f (x). The point is increasing horizontally by the horizontal derivative v h ix). 

Section 7.3: Range derivative 

Theorem 1: A function has a derivative fix) and the rate of change of fix) by the range of 
fix) is the product of ±/'(x)/'(x). 

Proof: A point has a change of fix) and the point has an axis that changes by fix). 


fix) = lim ± 

Ax->0 


/(x + Ax) — fix) /(x + Ax) — /(x) 

- 77. - 77. -= ±f (*) 


Definition 1: A function fix) that has a derivative fix) that is multiplied by another derivative 
is the product + fix) fix). 


fix) = ±fix)fix) 



Definition 2: A function that has a derivative has a horizontal derivative times the range 
derivative. 


/«(*) = A lim ± 
Ax->0 


/ 1 (x + Ax)-/i(x) \ / / 2 (x + Ax) ~/ 2 (x) 
Ax y y Ax 

/*(*) = ±//(x) 2 / 2 '(x) 


Theorem 2: A range derivative is returned to the function by the integral of the positive or 
negative square root of the absolute value of/^(x) 


F(x) = ± y!\f^x)\dx 


Theorem 3: All negative derivatives have a sign that must remain for the range derivative. 

Theorem 4: All alternating sign derivatives must have the same sign change for the range 
derivative. 


Theorem 5: A function /i(x) that has a range derivative and a function / 2 (x) that has a range 
derivative has a range change between them of/ Afl (x). 


AW 

AW 


/i(x + Ax) -A(x) 
= lim --- 

Ax->0 Ax 

f 2 (x + Ax) f 2 (x) 
= lim --- 

Ax->0 Ax 

/;w = +/i'w 2 


/zrW = ±fi(x) 2 


/aWW = ±I/2(x) 2 -/ 1 '(x) 2 


Theorem 6: A function /i(x) that has a horizontal derivative v hi (x ) and a function / 2 (x) that 
has a horizontal derivative v hz (x) has a change in location of v Ah (x). 

Vh.W = 9i O) 

^/i 2 W 0 = 

^a/iW = g'lW-g'iix) 


Theorem 7: A function /i(x) that has a horizontal derivative and range derivative and a function 
/ 2 (x) that has a horizontal and range derivative has a total change of/ A ' T (x) . 


v h i(x ) = #;(x) 
Vh 2 W = g'zM 
/i'« 0 ) = i/i'W 2 

= +AW 2 



/aVO) = ±\ v h 2 M/z'O ) 2 - %W/i'W 2 


Chapter 8: The mean 

Section 8.1: The mean 

Definition 1: The limit of a counter step is taken first before the arithmetic. 


y = lim ) /(x) 

fc-»oo / < 




A substitution for counter step is a value of k such as 200 or 400. 

Theorem 1: A function /(x) has a limit mean of k 1 for the mean counter and k 2 for the change. 

u(x ) = lim — ^ f(x ) 


A.2 

fel^oo A 1 
kl 


1 . 


Theorem 2: The mean of all points for a counter step of Ax = — is equal to the integration 
coefficient times x n from zero to a for power functions. 


ju(a) 


x=a 

1 V 1 

= lim — / x n = - 1 

k i^°° /c 7 Z_( n + 1 


k 2 ^co Ax=-f- 
ki 
x=0 


The mean between two points that does not begin with zero has a mean that can be calculated. 

x=b 


ll = lim — ^ 
kk 2 
k 2 ->c° Ax=-^~ 

K 1 
x=a 


Proof 1: The difference in two means from zero is not the correct solution. 


u(b ) — u(a) =£ lim — } 


x=b 

V -1 

1 

x=b 

L x 

— lim — 

k i^oo k 2 

I 

hx= k 

k 2 ->co 

hx= lt 

X=0 


X=0 


x 


The integral solution to the mean for any two points is easy for power functions. 


=—r 

b~aj a 


b 11 
x n dx = -—— ( b n+1 — a n+1 ) 


b — an + 1 


Proof 2: If the integral for a power function has an integration coefficient of than the 


integral can be separated into a mean times x. The sample points are x t and * implies equally spaced 
points. 



K 

[ f(x)dx = lim y Ax/(x,*) 
J oo / < 


;=1 

If Ax = —- than b — a is equal to a difference of x and /q and /c 2 is for the count of points. 

fc-L 


C u b — a v 

f(x)dx = lim —-— > /(x) 

Ja k ^°° k 2 Zj 


x=b 


kn^> 00 




The difference of b/i(b ) — a/z(a) is equal to the product across a and fo. The function has a 
mean from a to b that is /q and a mean function from zero that is /q(x). 


f u b — a v -1 

J f{x)dx = fe lim —— ^ /(x) = (b — a )/q 


x=b 


kn-> 00 




The pure mean is /z(x). 


rb 

f(x)dx = bp. 2 (b') — a/q(a) 
J n 


Kx) = lim V /(x) 

feiZ_i 


^2^°° AX=tT- 
k i 


Definition 3: A function that has a mean that begins at zero is /z(a). 


^ % = a 

Z /(i) 

^ 2 ^°° A*=-^- 

Ki 


X = 0 

Definition 4: A function that has a mean across a distance that does not begin at zero is /i. 

x=b 

1 
I 1 


A, —u 

= lim — y /(x) 


^2^°° Ax=-q- 
k i 


_1 

fei 
x=a 


Definition 5: The mean of one point is the point. 


A 


x-a 

= *“2l,E Z /« = !«“) = /(“) 


^ 2 ^°° A*=-^- 

/Cl 


Definition 6: The mean derivative is the mean of/'(x). 



two. 


Kx) = 


1 

lim — 

k i->°° k 2 
k 2 -> 00 


y nx) 



Definition 7: The midpoint of the range is the maximum minus the minimum of /(x) divided by 


Definition 8 : A mean with a counter step /q of 200 has approximately one decimal place correct 
for power functions in a small range of x. 

Definition 9: A mean with a counter step k 1 of 400 has approximately two decimal places 
correct for power functions in a small range of x. 

The mean for x was calculated with a counter step k 1 of 400 and the mean for x was confirmed 

to be of the form -x. 

2 


Value 

Number of Rows 

Calculated Mean 

Mean Equation ^x 

1 

400 

0.50125 

0.5 

2 

800 

1.00125 

1 

3 

1200 

1.50125 

1.5 

4 

1600 

2.00125 

2 


The mean for x 2 was calculated with a counter step /q of 400 and the mean was confirmed to 
be of the form —x n . 

n+l 


Value 

Number of Rows 

Calculated Mean 

1 o 

Mean Equation -x 

1 

400 

0.3345 

0.333 

2 

800 

1.3358 

1.333 

3 

1200 

3.0037 

3 

4 

1600 

5.3383 

5.333 


The mean for x 3 was calculated with a counter step /q of 400 and the mean was confirmed to 
be of the form —x n . 

n+l 


Value 

Number of Rows 

Calculated Mean 

1 _ o 

Mean Equation -x 

1 

400 

0.2512 

0.25 

2 

800 

2.0050 

2 

3 

1200 

6.7612 

6.75 

4 

1600 

16.0200 

16 


The indefinite integral is the mean times x. 


/ fMdx = 


x/i(x) 






Theorem 3: The mean of a function /(x) from a to b is one divided by b — a times the definite 

integral. 


x=b 

u = lim — ) f{x) 
^ fei^°o/c 2 Zj 
Ax=Z 

Kl 

x-a 


—f 

-aJa 


f(x) 


dx 


Definition 10: The mean of a radical function that begins at zero is the integral coefficient times 
the function. 


Kx) 


= lim -J- V 


i xn n i 
xn 


xn = -T = —— 

L 2 “ 1+1 n + 1 

kn->CO * 1 1 — 


Ax=-j— 


n 


The mean between two points a and b is one divided by the difference of b and a times the 

1 

integral of xn from a to b. 


li 


x-b . 

1 V - 1 f - 

= lim — > xn = - - xn dx 

fc i^°°k 2 i—i b-aj a 


A x=-f- 
*1 


Definition 11: The reciprocal function has a mean that is the absolute value of the natural 
logarithm divided by the difference of bounds. 


H 


1 1 1 r b 1 1 

lim — / — = --I -dx = - - (ln|£> | — ln|a|) 

: i _>0 ° k 2 /—i x b - a J a x b-a 

•_inn a __ 1 


^2^°° Ax=-t— 

Ki 


Proof 3: The mean of the reciprocal function is the integral of the reciprocal function divided by 

1 


( 1 

-dx = x/u(x) 
J x 

1 [1 

u(x) = - I -dx 
xj x 


The left side x must be evaluated for the bounds. 

1 f b 1 


li 


1 r 1 

b - a J n x 


dx 


H = 


b — a 


(ln|Z? | — ln|a|) 


Definition 12: The mean of the natural logarithm is the natural logarithm minus one. 



1 


1 


ll 


b — a 


rb ^ 

J ln|x| dx = -- ((b ln|Z? | — b) — (aln|a| — a) 


Definition 13: A function /(x) has a derivative that has a mean that has a range derivative. 

m = Jf'(x)dx 


f'(x ) = lim 


Ax-»0 


/(x + Ax) — /(x) 
Ax 


A(x) 


= lim — V" /'(x) 


k 2 ^oo 

/Cl 


/40) = +mW 2 

Section 8.2: Mean experiment for the base function 

Definition 1: A base function mean with a counter step k t of 400 is accurate to approximately 
one decimal place for a small range of x. For small functions the accuracy is to two decimal places. 


Theorem 1: The mean of the base function is the definite integral divided by the difference in 
the two bounds. 


/i 


1 v -1 1 f c 

= lim — / b x = - b } 

k 2 t—i c — aj n 


dx 


k 2 ~*°° Ax=-±- 

Ki 


1 
k 
x-a 

i 


A = 


(b c — b a ) 


( c — a) In b 

The exponential function has a calculated integral of the mean times the distance. 

a 


"L 

Jo 


a lne 


(e“ — e°) = e a — 1 


The table for the exponent power was calculated with a counter step /q of 1000. 


Function 

Value 

Mean 

Calculated Integral 

Integral 

EXP(0) 

1.0000 

1.0000 

0.0000 

0.0000 

EXP(0.25) 

1.2840 

1.1407 

0.2852 

0.2840 

EXP(0.5) 

1.6487 

1.3001 

0.6500 

0.6487 

EXP(0.75) 

2.1170 

1.4914 

1.1186 

1.1170 

EXP(l) 

2.7183 

1.7201 

1.7201 

1.7183 

EXP(1.25) 

3.4903 

1.9941 

2.4926 

2.4903 

EXP(1.5) 

4.4817 

2.3230 

3.4844 

3.4817 

EXP( 1.75) 

5.7546 

2.7188 

4.7580 

4.7546 




EXP(2) 

7.3891 

3.1966 

6.3933 

6.3891 

EXP(2.25) 

9.4877 

3.7747 

8.4930 

8.4877 

EXP(2.5) 

12.1825 

4.4756 

11.1891 

11.1825 

EXP(2.75) 

15.6426 

5.3276 

14.6510 

14.6426 

EXP(3) 

20.0855 

6.3654 

19.0961 

19.0855 

EXP(3.25) 

25.7903 

7.6319 

22.8958 

24.7903 

EXP(3.5) 

33.1155 

9.1807 

32.1325 

32.1155 

EXP(3.75) 

42.5211 

11.0781 

41.5428 

41.5211 

EXP(4) 

54.5982 

13.4065 

53.6260 

53.5982 

EXP(4.25) 

70.1054 

16.2685 

69.1410 

69.1054 

EXP(4.5) 

90.0171 

19.7917 

89.0626 

89.0171 

EXP(4.75) 

115.5843 

24.1353 

114.6426 

114.5843 

EXP(5) 

148.4132 

29.4976 

147.4879 

147.4132 


f e~ x = - (e~ a - e°) = -( e~ a - 1) = 1 - e~ a 
J 0 a me 

The table for the exponent with a negative power was calculated with a counter step k x of 

1000 . 


Function 

Value 

Mean 

Calculated Integral 

Integral 

EXP(0) 

1.0000 

1.0000 

0.0000 

0.0000 

m 

X 

O 

NJ 

Un 

0.7788 

0.8884 

0.2221 

0.2212 

EXP(-0.5) 

0.6065 

0.7885 

0.3943 

0.3935 

m 

X 

O 

Un 

0.4724 

0.7045 

0.5284 

0.5276 

EXP(-l) 

0.3679 

0.6328 

0.6328 

0.6321 

EXP(-1.25) 

0.2865 

0.5713 

0.7141 

0.7135 

EXP(-1.5) 

0.2231 

0.5183 

0.7775 

0.7769 

EXP(-1.75) 

0.1738 

0.4725 

0.8268 

0.8262 

EXP(-2) 

0.1353 

0.4326 

0.8652 

0.8647 

EXP(-2.25) 

0.1054 

0.3978 

0.8952 

0.8946 

EXP(-2.5) 

0.0821 

0.3674 

0.9185 

0.9179 

EXP(-2.75) 

0.0639 

0.3406 

0.9366 

0.9361 

EXP(-3) 

0.0498 

0.3169 

0.9507 

0.9502 

EXP(-3.25) 

0.0388 

0.2959 

0.8878 

0.9612 





EXP(-3.5) 

0.0302 

0.2772 

0.9703 

0.9698 

EXP(-3.75) 

0.0235 

0.2605 

0.9770 

0.9765 

EXP(-4) 

0.0183 

0.2455 

0.9822 

0.9817 

EXP(-4.25) 

0.0143 

0.2321 

0.9862 

0.9857 

EXP(-4.5) 

0.0111 

0.2199 

0.9894 

0.9889 

EXP(-4.75) 

0.0087 

0.2088 

0.9919 

0.9913 

EXP(-5) 

0.0067 

0.1988 

0.9938 

0.9933 


Section 8.3: The mean of trigonometric functions 

The mean of sine and cosine begins with no rows for the first entry and 100 rows for each 

entry. 


Radians 

Mean of Sine 

Mean of Cosine 

0.0000 

0.0000 

1.0000 

0.3927 

0.1958 

0.9841 

0.7854 

0.3747 

0.9046 

1.1781 

0.5255 

0.7865 

1.5708 

0.6379 

0.6379 

1.9635 

0.7051 

0.4711 

2.3562 

0.7251 

0.3003 

2.7489 

0.7001 

0.1393 

3.1416 

0.6366 

0.0000 


Theorem 1: The mean of sine is equal to —times the definite integral of sine. 

b-a 

x=b . 

1 V 1 f 

u = lim — > sinx = -- sinxdx 

k 2 Z—i b - a J a 

Ax=-^~ 

x=a 

i 

u = — - -(cos b — cos a) 

b — a 

1 

H = --(cos a — cos b) 

b — a 

Theorem 2: The mean of cosine is equal to —— times the definite integral of cosine from atob. 

b-a 


is I 03 





1 


x-b 


V- 


= lim y 

fei ^°°k 2 i—t 
k 2 ^co a x= _L 

/Cl 


COS X = 


ft — a 


f 

J a 


cos x dx 


x=a 

1 


n = 


b — a 


(sin ft — sin a) 


Theorem 3: The mean of tangent is equal to times the definite integral of tangent. 


/i 


X=t> . 

i v 1 r 

= lim — > tan x = -- tan x dx 

i b-aj a 

Is 4 rvo * 1 


^2 ^°° Ax=t— 
/Ci 

x-a 

1 


= 


b — a 


(ln|cos Z? | — ln|cos a|) 


H = 


H = 


b — a 
1 


-In 


b — a 


-In 


cos ft| 
cos a | 

cos a| 
cos ft | 


Section 8.4: The mean of a polynomial 

Theorem 1: The mean of a polynomial is equal to the mean of each term in the polynomial. 

Theorem 2: The coefficient function c(x) for polynomials has a definition of the function divided 
by the mean of each term in the polynomial. 


c(x) 
c(x) = 


/(x) = Mi(x) + /i 2 (x) + 

/(*) 


MiOO + m 2 O0 + 


The function /(x) = x + x 2 has a mean with a coefficient function c(x). 


1 v - ' 1 

u(x) = lim — > (x -T x 2 ) = —-—7 (x -T x 2 ) 

^ k^k 7 L-i c(x) 


^ 2 ^°° 

/Ci 


1 +x 


The coefficient function c(x) is c(x) = 5 - 5 -. 


-+-X 
2 3 


1 . 1 2 
1 2 x + 3 x 


c(x) 


X + X 2 



1 


c(x) 


2 + 3 X 
1 + x 


c(x) = 


1 + X 
1 ,1 
2 X + 3 X 


X 

Mean 

fix) 

Coefficient 

Mean of each term 

1 

0.8383 

2 

2.3857 

0.8333 

2 

2.3408 

6 

2.5632 

2.3333 

3 

4.5100 

12 

2.6608 

4.5000 

4 

7.3458 

20 

2.7226 

7.3333 

5 

10.8483 

30 

2.7654 

10.8333 

6 

15.0175 

42 

2.7967 

15.0000 

7 

19.8533 

56 

2.8207 

19.8333 

8 

25.3558 

72 

2.8396 

25.3333 

9 

31.5250 

90 

2.8549 

31.5000 

10 

38.3608 

110 

2.8675 

38.3333 


The table has a counter step of Ax = —. 

r 200 


Section 8.5: Convergence for means 

Definition 1: A power function /(x) has a mean coefficient c(x) that has a limit function to the 
convergent value. 


/(x) = x n 


Z /(x) 

/( x ) = —^r 
c(x) 

Ki 

q(x) = lim c(x) 

X->CO 

C; (x) = n + 1 

Theorem 1: A radial function that has a constant in the radical has a mean coefficient c(x) that 
has a limit function c t (x) to the convergent value. 

f{x) = VC + x m 


Kx) = 


lim V f(x) 

2^o° Ax=i 
fei 

c ; (x) = lim c(x) 


lim 

k 
k 2 


fix) 

c(x) 




n 

qO) = — + 1 

m 

Definition 2: A base function fix) has a mean coefficient function c(x) that has a limit function 
c ; (x) to the convergent value. 

fix') = b x 


1 v -1 /(x) 

= I /(X)= ^) 

^2^°° Ax=i 
fcl 

q(x) = lim c(x) 

X —*CO 

Q(x) = x 

Definition 3: A radical function that has a constant C and a base b x has a mean coefficient 
function c ; (x) that has a limit to the convergent value. 

fix) = y/C + b x 

Hix) = lim V fix) 

k 1 -*°°k 2 i 

Ki 

q(x) = lim c(x) 

X^CO 

The base limit coefficient function is x. 

c ; (x) = lim c(x) = x 

X-»oo 


fix) 

c(x) 



Chapter 9: Integration for area and volume 

Section 9.1: Integration 

There is no longer a limit Riemann sum with the new integral theorem. The new integration also 
allows for discontinuous sets to be integrated. 


K 

[ f(x)dx = lim ^ Ax/(x*' 

J 00 / i 

;=i 



The upper Riemann sum was weaker than the lower Riemann sum because the initial point of 
the function was not included. 



Theorem 1: The area of a function is the integral and is the sum. 

A(x ) = / / (x) dx = x/c(x) 

Theorem 2: The derivative of a function is returned to the function by the integral. 


j f(x)dx = fe lim — ^ f(i r) = x^(x) 


k± 

Definition 1: A function must be continuous from a to b for the integral to be a continuous 


function. 


Definition 2: The definite integral is the name for an integral with two evaluated bounds that are 
a closed domain [a, b]. 



fr 

J a 


(. x)dx = F(b) — F(a) 


Definition 3: The integral of a constant times a variable function is equal to the constant times 
the integral of the variable function. 

j kfix)dx = k J fix) dx 
Definition 4: The integral of a point is equal to zero. 

r CL 

I fix) dx = 0 
Ja 

Definition 5: The integral from a to b of/(x) is also equal to the negative integral from b to a. 

[ f{x) dx = - [ fix) 

'a J b 

Definition 6: The integral of /(x) from a to c is equal to two integrals from a to b and b to c. 

rC rb rC 

I fix)dx = I f{x)dx + I /(x)dx 

'a Ja J b 

Definition 7: The integral of two functions is equal to the sum or subtraction of two integrals. 


I 


=S nx)dx± S 


fix)±g(x)dx= f{x)dx ± g(x)dx 


Definition 8 : The integral of /(t) is the integral of the time variable and the placement of / is at 
the position fix). 


fr 

Jo 


it)dt = fix) 


Definition 9: The derivative of fix) has a substitution of t to change the variable back into the 
time that counted the derivative. 


^/O) = f'ix), x = t 

Definition 10: A function completed at different velocity is a new function / 2 (x). The total of 
fix) must be equal to the total of/ 2 (x). 

f 2 (x) = j vix)dx 

Definition 11: The integral of i? h (x) is the total distance across the x axis. 

d(x) = [ v h ix) dx 



Theorem 3: A sum of /(x) that is completed at a different velocity is the sum F 2 (x) that has a 
total equal to first total /^(x). 

F,(x) = f v>(x)f(x)dx 
Theorem 4: A power scale has a sum that is the integral. 

SM = /*(*)& 

Definition 12: A sum of a set is the sum of each number in the set. 

S = { a,b,...,z } 

y = ^ S = a + b + —f z 

Theorem 5: The integral of a set of non-continuous points is the mean of all the points times x. 

S = {/fo),/(x 2 )../(*„)} 

kn~> 00 


FO) = J Sdx = x/i(x) 

F(b) — F(a) = I Sdx = b/i(b ) — afi(a) 

Ja 

Definition 13: A statistical set of 5 that has a large /c has an integral that is x/i(x). 

F(x) = J Scbc = xm(*) 

F(b ) — F(a) = I Sdx = b[i(b) — a/i(a) 

Ja 

Definition 14: A piecewise set has piecewise integrals. 

Definition 15: A point function /(x) has a variable x counted by Ax = K 

Theorem 6: A point function of Ax = ^ has an integral that is a discontinues sum of fix'). 


F(x) = J f(x nk )dx 

F(n .) - F(0) = [ f(x nk )dx 
J o 


Theorem 7: A function of all non-continuous points has a sum without an area theorem. 



F W = J/(x)ix 

A point integral is useful for bounded sums that are already known. An integral of only a few 
points can be larger than the limit integral and the point integral is the best computation tool. 

Theorem 8: A difficult function has an integral that is of the form — ^-/(x). 

C\X) 

I /(*) dx = k lim | 

Ax=-f- 

«1 

Definition 16: The integral of the n th radical of a polynomial p(x) divided by a polynomial 
function q(x) is The coefficient function c(x) may have a model that is easy to discover in a 

computer using the mean. 


fix) = 


" P(x) 



X n p(x) 
c(x) <7 (x) 


Theorem 9: The double integral returns the function of fix') to fix). 

If rwdxdx = urn I)- £ Y rax) = fax) 

oo A% 1 fe 2 ^oo Ax= _L 
fe 3 fe! 

The double integral is false for volumes because one mean must be removed. 

Theorem 10: The volume of a function is x 2 times the mean of fix) and has an evaluation of 
V(b) - V(a). 


V(x) = x 2 p(x) 

V(b) — V(a) = b 2 [j.(b) — a 2 p(a) 

Definition 19: The mean of the function must be taken to know the height for the area. 

Definition 20: The mean of the area is not used because there is no unknown quantities. 

Contradiction 1: The double integral is not the volume because the mean of the first area is a 
new height or a smaller area. 


A{x) = xp x (x) 
Vix) xp 2 (*Pi(X)) 


Theorem 13: A function /(x) has a sum that has a mean of p. 



H{x) 


fm = / mdx 

= lim — y f f(x)dx 


^2^°° Ax=f- 
fel 




x=i> b 

= Z / /Wdx = bh[ I mdxdx 


k 2 ^°° Ax=A- 

*1 


Theorem 14: A surface function /(x,y) has a volume that is the sum for each point of the 
function. 


xy 

F(x, v) = lim — 

V fei ^oo/f 


A 

Ay = i 


y / 0 ,y) 




